The syntheses, from readily accessible 3-alkyl-4-methoxy-1,3,4,5-tetrahydropyridine 1, of functionalized 1,6,7,8-tetrahydroazocine 7 and 1,2,7,8-tetrahydroazocine 9 are reported. #
Eight-membered nitrogen heterocycles constitute an important class of compounds, especially in view of their pharmacological properties. 1 These derivatives are generally dicult to obtain 2 and, accordingly, relatively few methods are available for their preparation. This is especially the case of highly functionalized derivatives or derivatives suitable for further chemoselective reactions. We recently reported 3 that tetrahydropyridines 1 (Scheme 1, R 1 and R 2 =alkyl group) are good precursors of 3-alkyl 1,6-dihydropyridines 2 which were too unstable to be isolated, but could be trapped with common dienophiles to produce isoquinuclidine derivatives 3. As a continuation of our studies concerning the reactivity of derivatives 1, we now report that the reaction of these reactive intermediates with ethyl propiolate gave highly functionalized azocines heterocycles 4 in high yield.
Dihydropyridinium salt 5 (Scheme 2) was obtained from the corresponding pyridinium salt following well-established procedures. 4 The reaction of salt 5 with sodium methoxide in methanol gave adduct 1a in good yield. 3 Adduct 1a, when treated with ethyl propiolate in re¯uxing acetonitrile, gave the functionalized 1,6,7,8-tetrahydroazocine 5 7 in 90% yield. It is believed that azocine formation involves an initial [2+2] cycloaddition 3, 6 reaction between the enamine 1a to give the cyclobutene intermediate 6, followed by an electrocyclic ring opening to give the azocine system. Azocine 7 was treated with 1 equivalent of methanesulfonic acid to give, presumably, an iminium salt (8, not isolated). Reduction of this salt with NaBH 4 in methanol ®nally gave 1,2,7,8-tetrahydroazocine 9.
Further studies to extend this approach to other azocines are currently in progress.
